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(54) LIGHTING DEVICE AND DISPLAY DEVICE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To aim at prevention of an 
unevenness in color and brightness and thinning and 
miniaturization. 

SOLUTION: With the lighting device provided with a light 
guide body 23 having a light-incident face and a light- 
emitting face, and a light source 20 equipped with at least 
two kinds of light-emitting elements 21, 22 each emitting a 
single color fitted in the vicinity of the light-incident face of 
the light guide plate 23, an optical element (a dichroic 
mirror) 26 reflecting light of a specific wavelength range and 
transmitting light of another wavelength range is set 
between the light guide body and the light source, where, at 
least two kinds of light-emitting elements are arranged so 
that a major part of each of their emitted light enters into 
the light-incident face of the light guide body by action of 
reflection and transmission of the optical element. Further, 
at least two kinds of light-emitting elements are each 
arranged in a first light-emitting element row and a second 
light-emitting element row, which themselves are arranged 
so as to have their light-emitting axes almost crossing each other 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transparent material which has optical plane of incidence and an optical outgoing 
radiation side, and die light source by which each has at least two sorts of light emitting devices which 
emit light in monochrome, and was adjoined and prepared in the optical plane of incidence of said 
transparent material, Are preparation ********** m ^ ^ opt i ca i element which penetrates the light of 
other wavelength fields while reflecting the light of a specific wavelength field is prepared between said 
transparent materials and said light sources. Said at least two sorts of light emitting devices are lighting 
systems to which the greater part of each luminescence light is characterized by being arranged so that 
incidence may be carried out to the optical plane of incidence of said transparent material according to 
reflection of said optical element and an operation of transparency. 

[Claim 2] It is the lighting system which said at least two sorts of light emitting devices are arranged in a 
lighting system according to claim 1 at the 1st luminescence element array and the 2nd luminescence 
element array, respectively, and is characterized by installing said 1st luminescence element array and 
the 2nd luminescence element array so that those optical outgoing radiation shafts may carry out an 
abbreviation rectangular cross. 

[Claim 3] The lighting system with which one sort of light emitting devices of said at least two sorts of 
light emitting devices are characterized by all or almost occupying most and being arranged in a lighting 
system according to claim 2 at said 1st luminescence element array. 

[Claim 4] The lighting system characterized by preparing two kinds of optical elements which penetrate 
the light of other wavelength fields while there are three sorts, and said light emitting device is divided 
into the 1st luminescence element array, the 2nd luminescence element array, and the 3rd luminescence 
element array, respectively, is arranged and reflects the light of a specific wavelength field in a lighting 
system according to claim 1 . 

[Claim 5] The lighting system characterized by preparing the 2nd optical element which makes claim 1 
thru/or any one claim of 4 condense the luminescence light from said light emitting device in the 
direction of a normal of a luminescence element array in the lighting system of a publication between 
said light emitting devices and said optical elements. 

[Claim 6] It is the lighting system characterized by being the color of an yellow-green field since the 
luminescent color of all or the light emitting device which almost occupies most and is arranged is green 
to said 1st luminescence element array in a lighting system according to claim 2, 3, or 4. 
[Claim 7] It is the lighting system characterized by arranging said 2nd luminescence element array from 
said 1st luminescence element array back to said optical plane of incidence in a lighting system 
according to claim 2 or 3. 

[Claim 8] It is the lighting system characterized by the light emitting device of said 2nd luminescence 
element array having radiation directional characteristics [ wide angle / light emitting device / all or / 
which almost occupies most and is arranged ] in said 1st luminescence element array in a lighting 
system according to claim 2 or 3. 

[Claim 9] The lighting system with which the light emitting device of said 2nd luminescence element 
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array is characterized by increasing input power from the light emitting device of said 1 st luminescence 
element array in a lighting system according to claim 2, 3, 6, 7 5 or 8. 

[Claim 10] The lighting system characterized by making the include angle of the optical plane of 
incidence of said transparent material, and an optical outgoing radiation side to accomplish claim 1 
thru/or any one claim of 9 with an abbreviation perpendicular in the lighting system of a publication 
[Claim 1 1] The display characterized by using the lighting system of a publication for claim 1 thru/or 
any one claim of 10 as a back light or a front light. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting system used as the light source of a liquid 

crystal display etc. 

[0002] 

[Description of the Prior Art] To the light source used as the tooth-back light sources, such as a liquid 
crystal display, conventionally a liquid crystal panel — a tooth back — a straight pipe — ** — the light 
source — for example, — a cold cathode tube (CCFL) etc. — two or more ~ a ** — arranging — having 
arranged - structure — or — a plane — a light emitting device — for example, — electroluminescence — (- 
- EL --) -- a light emitting device — etc. — arranging -- direct - female mold — a method « The edge 
light method which arranges 1 or the shape of a straight pipe arranged two or more and the light source 
of L characters, for example, a small cold cathode tube, (CCFL), a light emitting device like a light 
emitting diode (LED), etc. is used for the side face of the transparent material arranged in piles so that it 
may counter with a liquid crystal panel. 

[0003] The structure which arranges a transparent material at the tooth back of a liquid crystal panel, and 
arranges the light source to the end face of this transparent material by the edge light method is 
common. The block diagram of the conventional lighting system is shown in drawing 12 and drawing 
13. 

[0004] Drawing 12 is the 1st example of a configuration of the lighting system of the edge light method 
about the conventional technique. For light emitting diode (LED) and 122, as for a liquid crystal panel 
and 124, in drawing 12 , a transparent material and 123 are [ 121 / the light source, and 121a, 121b and 
121c / a reflector and 125 ] color nonuniformity fields. In the conventional edge light method shown in 
drawing 12 , when the light source constituted by the light emitting device which emits light in two or 
more colors, such as light emitting diode, is used, in order to carry out multicolor luminescence in a field 
at homogeneity, two or more light emitting devices of the different luminescent color are arranged by 
turns at one side of the side face of a transparent material. A transparent material makes one field which 
makes at least one end face optical plane of incidence, and carries out an abbreviation rectangular cross 
with this an optical outgoing radiation side, and makes other fields the reflector equipped with the 
reflector 124. 

[0005] Incidence of the light irradiated from the light source 121 was carried out from the optical plane 
of incidence which is an end face of a transparent material 122, and it supplied light source light to the 
liquid crystal panel 123 which controls the permeability for every pixel which was made to carry out 
diffusion outgoing radiation or scattered reflection toward a liquid crystal panel 123, and has been 
arranged further at the optical outgoing radiation side side of a transparent material 122 by the reflector 
124 established in the transparent material 122 as the surface light source. 

[0006] However, it sets to the conventional lighting system mentioned above. Since it is the structure 
where two or more light emitting devices of the different luminescent color are arranged by turns at one 
side of the side face of a transparent material in order to carry out multicolor luminescence in a field at 
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homogeneity Although color homogeneity is good in the field distant from the light source enough, the 
color mixing in the field just behind the optical plane of incidence of the transparent material which is 
the light source circumference has the technical problem that it is imperfect and the ununiformity of a 
color, an irregular color, and brightness unevenness will occur. 

[0007] So, in the conventional lighting system proposed by JP,1 1-353920,A, the ununiformity of a 
color, an irregular color, and brightness unevenness are prevented by making the light emitting device of 
the luminescent color which is different in one side of the side face of a transparent material into the 
structure arranged perpendicularly. [ two or more ] 

[0008] Moreover, the lighting system shown in JP,1 1-1 0931 7,A is shown in drawing 13 as the 
conventional technique, and let this be the 2nd example of a configuration of the conventional 
technique. For the light source, and 131a, 131b and 1 3 1 c, in drawing 13 , light emitting diode (LED) and 
132 are [ 131 / the liquid crystal panels 134 of a transparent material and 133 ] reflecting layers. 
[0009] It is a lighting system as the tooth-back light source of a liquid crystal display, and the lighting 
system shown in drawing 13 is arranged at the end face of the transparent material 132 by which the 
light source 131 which has arranged light emitting diodes (LED) 131a, 131b, and 131c perpendicularly 
as a light emitting device which emits light in different two or more colors has been arranged at the 
tooth back of a liquid crystal panel 133. A transparent material makes one field which makes at least one 
end face optical plane of incidence, and carries out an abbreviation rectangular cross with this an optical 
outgoing radiation side, and makes other fields the reflector equipped with the reflector 134. 
[0010] Incidence of the light irradiated from the light source 131 was carried out from the optical plane 
of incidence which is an end face of a transparent material 132, and it supplied light source light to the 
liquid crystal panel which controls the permeability for every pixel which was made to carry out 
diffusion outgoing radiation or scattered reflection toward a liquid crystal panel 133, and has been 
arranged further at the optical outgoing radiation side side of a transparent material 132 by the reflector 
134 established in the transparent material 132 as the surface light source. The ununiformity of a color, 
an irregular color, and brightness unevenness were prevented by considering as the structure where two 
or more light emitting devices of the different luminescent color as mentioned above are arranged 
perpendicularly, in equipment conventionally. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the conventional lighting system of drawing 12 
mentioned above and drawing 13 , it has the following technical problems. That is, since it is the 
structure where two or more light emitting devices of the different luminescent color are only arranged 
by turns at one side of the side face of a transparent material at a single tier in order to carry out 
multicolor luminescence in a field at homogeneity, the color mixing in the field just behind the optical 
plane of incidence of the transparent material which is the light source circumference has the technical 
problem that it is imperfect and the ununiformity of a color, an irregular color, and brightness 
unevenness will occur. Moreover, when the light emitting device of the different luminescent color 
makes more than one perpendicularly the structure arranged especially three or more colors, the 
thickness of a back light increases and it has the technical problem that it will enlarge very much as the 
whole lighting system. 

[0012] The purpose of this invention is made in view of the above-mentioned technical problem, and is 
to offer the display using an irregular color, the lighting system which brightness unevenness prevention 
is carried out and can attain thin-shape-izing and a miniaturization, and a lighting system. 
[0013] 

[Means for Solving the Problem] In order to solve said technical problem, this invention mainly adopts 
the following configurations. The transparent material which has optical plane of incidence and an 
optical outgoing radiation side, and the light source by which each has at least two sorts of light emitting 
devices which emit light in monochrome, and was adjoined and prepared in the optical plane of 
incidence of said transparent material, Are preparation ********** and the optical element which 
penetrates the light of other wavelength fields while reflecting the light of a specific wavelength field is 
prepared between said transparent materials and said light sources. Said at least two sorts of light 
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emitting devices are lighting systems arranged by operation of reflection of said optical element and 
transparency of the greater part of each luminescence light so that incidence may be carried out to the 
optical plane of incidence of said transparent material. 

[0014] Moreover, it is the lighting system which said at least two sorts of light emitting devices are 
arranged in said lighting system at the 1 st luminescence element array and the 2nd luminescence 
element array, respectively, and is installed so that those optical outgoing radiation shafts may carry out 
the abbreviation rectangular cross of said 1st luminescence element array and the 2nd luminescence 
element array. 

[0015] Moreover, it sets to said lighting system and one sort of light emitting devices of said at least two 
sorts of light emitting devices are all or the lighting system which almost occupies most and is arranged 
in said 1st luminescence element array. 

[0016] Moreover, the lighting system with which two kinds of optical elements which penetrate the light 
of other wavelength fields while there are three sorts, and said light emitting device is divided into the 
1st luminescence element array, the 2nd luminescence element array, and the 3rd luminescence element 
array, respectively, is arranged and reflects the light of a specific wavelength field in said lighting 
system are prepared. 

[0017] Moreover, the lighting system with which the 2nd optical element which makes the luminescence 
light from said light emitting device condense in the direction of a normal of a luminescence element 
array is prepared between said light emitting devices and said optical elements in said lighting system. 
[0018] 

[Embodiment of the Invention] The lighting system concerning the operation gestalt of this invention 
and the display using it are explained below, referring to drawing 1 - drawing 1 1 . 
[0019] The lighting system concerning the 1st operation gestalt of "1st operation gestalt of this 
invention" this invention is explained using drawing 1 thru/or drawing 5 . Drawing 1 is the block 
diagram of the lighting system of this operation gestalt. drawing 1 — setting — 10 — the light source and 
11 — the 1st luminescence element array and 1 la — the G color LED and 12 — the 2nd luminescence 
element array and 12a — the R color LED and 12b — for optical plane of incidence and 13b, as for a 
liquid crystal panel and 15, an optical outgoing radiation side and 14 are [ the B color LED and 13 / a 
transparent material and 13a / a reflecting layer and 16 ] dichroic mirrors. 

[0020] The lighting system shown in drawing 1 is a lighting system as the tooth-back light source of a 
liquid crystal display. Monochrome as at least two sorts of light emitting devices to which each emits 
light Red (R color is called hereafter), Green (G color is called hereafter), blue Three sorts of light 
emitting diodes (LED) which are the luminescent color of (calling B color hereafter) are used. The G 
color LEDlla is substantially arranged dominantly as 1st luminescence element array. And LED of two 
colors of R color and the B colors 12a and LED 12b is arranged as 2nd luminescence element array. The 
light source 10 which constituted so that each train might become abbreviation parallel, and was 
constituted so that the optical outgoing radiation shaft of each luminescence element array might serve 
as an abbreviation rectangular cross further adjoins optical plane-of-incidence 13a of the transparent 
material 13 arranged at the tooth back of a liquid crystal panel 14, and is arranged, in addition, the G 
color LEDlla is arranged to homogeneity — having — LED of two colors of R color and the B colors 12a 
and LED 12b — alternation — and being arranged equally is desirable. 

[0021] Here, having presupposed "The G color LED is arranged dominantly substantially" means 
containing, also when the whole of the 1st luminescence element array is formed in the G color LED 
and the 1st luminescence element array is almost formed [ not to mention ] in the G color LED mostly. 
[0022] Light emitting diode reflects the light of the wavelength field of specification [ the most / the self 
luminescent color ], and it is arranged by the operation of the dichroic mirror 16 which is the 1st optical 
element which penetrates the light of other wavelength fields so that incidence may finally be carried out 
to optical plane-of-incidence 13a of a transparent material 13. That is, between a transparent material 13 
and the light source 10, a dichroic mirror 16 is arranged at an angle of a request so that the luminescence 
light from light emitting diode may finally carry out incidence to optical plane-of-incidence 13a of a 
transparent material 13. Although the dichroic mirror designed at 45 degrees as an incident angle is used 
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with this operation gestalt, it is not restricted to this but an incident angle can be chosen freely. 
[0023] A transparent material sets to optical outgoing radiation side 13b one field which sets at least one 
end face to optical plane-of-incidence 13a, and carries out an abbreviation rectangular cross with this, 
and makes other fields the reflector equipped with the reflecting layer 15. The light irradiated from the 
light source 10, i.e., the light irradiated from the 1st luminescence element array 1 1 and the 2nd 
luminescence element array 12, is compounded with a dichroic mirror 16, and incidence is carried out 
from optical plane-of-incidence 13a which is the end face of a transparent material 13, diffusion 
outgoing radiation or scattered reflection is carried out toward a liquid crystal panel 14, and outgoing 
radiation of the light is carried out from optical outgoing radiation side 13b of a transparent material 13 
by the reflecting layer 15 prepared in the transparent material 13. That is, light source light is supplied to 
the liquid crystal panel 14 which controls the permeability for every pixel arranged at the optical 
outgoing radiation side side of a transparent material 13 as the surface light source. Here, although a 
reflecting layer 15 has the function to reflect almost all light, since a transparent material can carry out 
the guided wave of the light by fulfilling total reflection conditions, it does not necessarily need a 
reflecting layer 15. 

[0024] Drawing 2 is the sectional view of the lighting system of this operation gestalt. For the 1st 
luminescence element array (G color LED) and 22, as for a transparent material and 24, in drawing 2 , 
the 2nd luminescence element array (R color, the B color LED) and 23 are [ 20 / the light source and 
21 / a reflecting layer and 26 ] dichroic mirrors. It is reflected by the dichroic mirror 26 and incidence of 
the light irradiated from the 1st luminescence element array 21 is carried out to a transparent material 
23. Moreover, the light irradiated from the 2nd luminescence element array 22 penetrates a dichroic 
mirror 26, and incidence is carried out to a transparent material 23. 

[0025] Drawing 3 is drawing showing an example of the optical property of a dichroic mirror. For a 
reflection property spectrum and 31, as for an R color LED emission spectrum and 33, in drawing 3 , a 
transparency property spectrum and 32 are [ 30 / a G color LED emission spectrum and 34 ] B color 
LED emission spectrums. As shown in drawing 3 , a dichroic mirror 26 reflects the wavelength field of 
the emission spectrum of the G color LED, and it has the property which penetrates the wavelength field 
of the emission spectrum of the other wavelength fields LED, i.e., R color, and the B color LED. 
Therefore, it becomes possible to compound the light irradiated from the 1st luminescence element array 
1 1 and the 2nd luminescence element array 12 with a dichroic mirror 26. 

[0026] Furthermore, it is also possible by adjusting a specific wavelength field to improve one of color 
reproduction nature among the 1st luminescence element array or the 2nd luminescence element array. 
That is, the color reproduction disposition top effectiveness of G color which is the 1st luminescence 
element array is acquired by narrowing the peak width of a reflection property spectrum. On the 
contrary, the peak width of a reflection property spectrum is extended, namely, the color reproduction 
disposition top effectiveness of R color which is the 2nd luminescence element array, and B color is 
acquired by extending the attenuation peak width of a transparency property spectrum. At this time, R 
color arranged at the 2nd luminescence element array 22 and the B color LED have radiation directional 
characteristics [ wide angle / color / LED / which is arranged dominantly substantially at the 1st 
luminescence element array / G ]. 

[0027] Drawing 4 is drawing showing an example of the radiation pattern of the light emitting device of 
the lighting system of this operation gestalt. As for the radiation directional characteristics of the light 
emitting device used with this operation gestalt, it turns out to the G color LED that it has wide angle 
color [ R color and the B color LED ] radiation directional characteristics. Radiation directional 
characteristics become a wide angle, so that they bring the configuration of the mold of LED close in the 
shape of the spherical surface, and they can be made into such narrow angle radiation directional 
characteristics that top-most vertices are brought close evenly. 

[0028] From the above configurations, only G color Isshiki is arranged at narrow spacing, and the 1st 
luminescence element array can attain equalization of G color brightness. Moreover, the 2nd 
luminescence element array arranges two colors equally by turns, and it has wide angle radiation 
directional characteristics from the 1st luminescence element array. When spacing of each color is larger 
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than arrangement of the 1st luminescence element array (the case where spacing of each color LED 
serves as size from arrangement spacing of the G color LED of the 1 st luminescence element array is 
possible since R color and the B color LED are arranged by turns), equalization of color mixing with 
uniform R color and B color and brightness can be attained. Therefore, the uniform color mixing of 
RGB becomes possible as a whole. That is, without carrying out three-step (three colors) arrangement of 
the light emitting device at length, it is the thin shape which suppressed the increment in thickness of a 
lighting system to the minimum, and the different luminescent color in a field is mixed with 
homogeneity, and it is adjusting so that the light of a uniform color without an irregular color and 
brightness unevenness and uniform brightness may be supplied. 

[0029] Moreover, since a dichroic mirror is arranged, desired wavelength selection is possible and the 
effectiveness of improving one of color reproduction nature among the 1st luminescence element array 
or the 2nd luminescence element array is also acquired by adjusting a specific wavelength field. 
[0030] Since [ whose an yellow-green field is the color of the field where human being's luminous 
efficiency is the highest ], and G color is contained especially, the brightness which human being senses 
is greatly influenced by the reinforcement of G color. Drawing 5 is drawing showing human being's 
luminous efficiency. 

[0031] In drawing 5 , 51 is luminous efficiency and 52 is a green-yellowish green field. Since green as 
shown in drawing 5 , it turns out that luminous efficiency becomes [ an yellow-green field ] high most. 
Therefore, the lighting system with uniform brightness which prevented brightness unevenness is 
realizable by arranging spacing only for G color Isshiki narrowly as a luminescence element array of the 
1st train. 

[0032] Furthermore, it becomes possible by adjusting the configuration of the mold of a light emitting 
device to choose the radiation directional characteristics of a light emitting device as arbitration. 
Therefore, a designer is able to* choose spacing of a light emitting device freely according to the called 
quantity of a light emitting device, and the size of a lighting system. Moreover, although the physical 
relationship of the 1st luminescence element array and the 2nd luminescence element array arranges the 
2nd luminescence element array in the direction which counters on the side face of a transparent 
material in the direction which counters a liquid crystal panel in the 1st luminescence element array, 
when each location is reversed without being restricted to this arrangement structure, the same 
effectiveness is acquired by reversing the transparency reflection property of a dichroic mirror. 
Moreover, at least three sorts of light emitting diodes may be the combination of three or more sorts of 
luminescent color. In addition, although the dichroic mirror was used with this operation gestalt, the 
holographic mirror which has the same function may be used. 

[0033] The lighting system concerning the 2nd operation gestalt of "2nd operation gestalt of this 
invention" this invention is explained using drawing 6 . Drawing 6 is the sectional view of the lighting 
system of this operation gestalt. For the 1st luminescence element array (G color LED) and 62, as for a 
transparent material and 64, in drawing 6 , the 2nd luminescence element array (R color, the B color 
LED) and 63 are [ 60 / the light source and 61 / a reflecting layer and 66 ] dichroic mirrors. 
[0034] The G color LED is substantially arranged dominantly as 1st luminescence element array 61. 
And LED of two colors of R color and the B color LED is arranged as 2nd luminescence element array 
62. It constitutes so that each train may become abbreviation parallel, and it is constituted so that the 
optical outgoing radiation shaft of each train may serve as an abbreviation rectangular cross, and the 
dichroic mirror 66 is arranged between the light source 60 and a transparent material 63 so that the 
luminescence light from light emitting diode may finally carry out incidence to the optical plane of 
incidence of a transparent material 63. the G color LED is arranged to homogeneity — having — LED of 
two colors of R color and the B color LED « alternation - and being arranged equally is desirable. 
[0035] At this time, the 2nd luminescence element array 62 is substantially arranged from the 1st 
luminescence element array 61 to the transparent material 63 at the distant place, i.e., the distant 
location, dominantly (the distance from the light emitting device of the 2nd luminescence element array 
62 to the optical plane of incidence of a transparent material 63 is longer than the distance from the 1st 
luminescence element array 61 to the optical plane of incidence of a transparent material 63). From the 
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above configurations, only G color 1 color is arranged at narrow spacing, and the 1 st luminescence 
element array can attain equalization of G color brightness. [ when the 2nd luminescence element array 
arranges two colors equally by turns, and it is arranged far away from the 1 st luminescence element 
array on the other hand and spacing of each color is larger than arrangement of the 1 st luminescence 
element array ] Equalization of color mixing with uniform R color and B color (R color and B color are 
mixed in optical plane of incidence, and an irregular color is reduced, so that the distance from the light 
emitting device of R color and B color to optical plane of incidence is separated), and brightness can be 
attained. Therefore, the uniform color mixing of RGB becomes possible as a whole. That is, without 
carrying out three-step (three colors) arrangement of the light emitting device at length, it is the thin 
shape which suppressed the increment in thickness of a lighting system to the minimum, and the 
different luminescent color in a field is mixed with homogeneity, and it is adjusting so that the light of a 
uniform color without an irregular color and brightness unevenness and uniform brightness may be 
supplied. 

[0036] Since [ whose an yellow-green field is the color of the field where human being's luminous 
efficiency is the highest ], and G color is contained especially, the brightness which human being senses 
is greatly influenced by the reinforcement of G color. Therefore, ** of brightness which prevented 
brightness unevenness by arranging spacing only for G color Isshiki narrowly as a luminescence element 
array of the 1st train - A lighting system is realizable. 

[0037] The lighting system concerning the 3rd operation gestalt of "3rd operation gestalt of this 
invention" this invention is explained using drawing 7 and drawing 8 . Drawing 7 is the sectional view 
of the lighting system of this operation gestalt. Drawing 8 is the 1 st luminescence element array of this 
operation gestalt, and the block diagram of a prism array, drawing 7 — setting — 70 — for the 2nd light 
emitting device (R color, the B color LED) and 73, as for a reflecting layer and 76, a transparent 
material and 74 are [ the light source and 71 / the 1st luminescence element array (G color LED) and 
72 / a dichroic mirror and 77 ] prism arrays. As for the 1st prism array and 82, in drawing 8 ,81 is [ the 
2nd prism array and 83 ] the 1st luminescence element array. 

[0038] The G color LED is arranged as 1st luminescence element array 71, and LED of two colors of R 
color and the B color LED is arranged as 2nd luminescence element array 72, it constitutes so that each 
train may become abbreviation parallel, and it is constituted so that the optical outgoing radiation shaft 
of each train may serve as an abbreviation rectangular cross, and the dichroic mirror 76 is arranged 
between the light source 70 and a transparent material 73 . the G color LED is arranged to homogeneity - 
- having ~ LED of two colors of R color and the B color LED — alternation — and being arranged 
equally is desirable. 

[0039] As shown in drawing 8 , between the 1st luminescence element array 71 and dichroic mirror 76, 
the prism array, the 1st prism array 81 and the 2nd prism array 82, of two sheets is inserted. Each prism 
array consists of cross-section abbreviation triangle-like prism trains, and it is arranged so that a mutual 
prism train may intersect perpendicularly. The prism array of two sheets is similarly arranged between 
the 2nd luminescence element array 72 and dichroic mirror 76. 

[0040] Although incidence of the light from a luminescence element array is carried out to a dichroic 
mirror, by arranging a prism array in the front face of a luminescence element array like this operation 
gestalt, it can condense light in the direction of a normal of a luminescence element array, improves the 
reflection property in a dichroic mirror, and becomes possible [ constituting a lighting system with high 
effectiveness ]. 

[0041] Moreover, about the 1st luminescence element array, it becomes possible to improve the 
parallelism of the incident light of die clo IKKUMIRAHE further by arranging the lens array which 
formed two or more lenses instead of the prism array. That is, it becomes possible to adjust an optical 
incident angle, and the reflection property in a dichroic mirror is optimized and it becomes possible to 
constitute a lighting system with high effectiveness. Furthermore, it can also consider as a dichroic 
mirror and the holographic mirror which has the same effectiveness, and it is also possible to give a 
condensing function like these prism array to a holographic mirror. 

[0042] The lighting system concerning the 4th operation gestalt of "4th operation gestalt of this 
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invention" this invention is explained using drawing 9 . Drawing 9 is the sectional view of the lighting 
system of this operation gestalt. drawing 9 setting - 90 - for the 2nd luminescence element array (G 
color LED) and 93, as for a transparent material and 95, the 3rd luminescence element array (B color 
LED) and 94 are [ the light source and 91 / the 1st luminescence element array (R color LED) and 92 / a 
reflecting layer and 96 ] dichroic prisms. 

[0043] Each uses three sorts of light emitting diodes (LED) which are the luminescent color of R color, 
G color, and B color as at least three sorts of light emitting devices which emit light in monochrome. 
The R color LED as 1st luminescence element array 91 The B color LED as 2nd luminescence element 
array 92 for the G color LED as 3rd luminescence element array 93 Arrange, respectively, and 
constitute, and it is constituted so that the optical outgoing radiation shaft of an adjacent train may serve 
as an abbreviation rectangular cross, so that each train may become abbreviation parallel. The light of a 
specific wavelength field is reflected between the light source 90 and a transparent material 94, and the 
dichroic prism 96 is arranged as the 2nd optical element equipped with two kinds of properties which 
penetrate the light of other wavelength fields. As for light emitting diode, in each luminescence element 
array, being arranged at homogeneity is desirable. 

[0044] The light of R color irradiated from the 1st luminescence element array 91 is reflected by R 
reflective mirror of a dichroic prism 96. The light of B color irradiated from the 3rd luminescence 
element array 93 is reflected by B reflective mirror of a dichroic prism 96. The light of G color 
irradiated from the 2nd luminescence element array 92 penetrates a dichroic prism 96. As a result, from 
the field where the luminescence element array is not arranged in the dichroic prism 96, the light of R 
color, G color, and B color is compounded, and the optical plane of incidence of a transparent material 
94 irradiates. 

[0045] From the above configurations, each color light emitting device is arranged at homogeneity at 
each luminescence element array, and equalization of each color brightness can be attained. Moreover, 
the uniform color mixing of RGB becomes possible as a whole by compounding the light from each 
luminescence element array with a dichroic prism 96. That is, without carrying out three-step (three 
colors) arrangement of the light emitting device at length, it is the thin shape which suppressed the 
increment in thickness of a lighting system to the minimum, and the different luminescent color in a 
field is mixed with homogeneity, and it is adjusting so that the light of a uniform color without an 
irregular color and brightness unevenness and uniform brightness may be supplied. 
[0046] Furthermore, the configuration which consists of cross-section abbreviation triangle-like prism 
trains between each the 1st, 2nd, and 3rd luminescence element array and dichroic prism, and arranges 
two prism arrays so that a mutual prism train may intersect perpendicularly is also possible. In this case, 
in case the light from a luminescence element array carries out incidence to a dichroic mirror, by 
arranging a prism array in the front face of each luminescence element array as mentioned above, light 
can be condensed in the direction of a normal of a luminescence element array, the reflection property in 
a dichroic mirror is improved, and it becomes possible to constitute a lighting system with high 
effectiveness. 

[0047] Moreover, it becomes possible to improve the parallelism of the incident light to a dichroic 
mirror further by arranging the lens array which formed two or more lenses instead of the prism array. 
That is, it becomes possible to adjust an optical incident angle, and the reflection property in a dichroic 
mirror is optimized and it becomes possible to constitute a lighting system with high effectiveness. 
Moreover, it is also possible to form a prism array by holographic one, and optical functions, such as 
condensing, can also be given in this case. 

[0048] The display concerning the 5th operation gestalt of "5th operation gestalt of this invention" this 
invention is explained using drawing 10 . Drawing 10 is drawing showing the configuration of the 
display in this operation gestalt. drawing 10 - setting - 100 - the light source and 101 - the 1st 
luminescence element array (G color LED) and 102 — the 2nd luminescence element array (R color, the 
B color LED) and 103 — for a diffusion plate and 106, as for a polarizing plate and 108, a prism sheet 
and 107 are [ a transparent material and 104 / a reflecting layer and 105 / a liquid crystal panel and 109 ] 
dichroic mirrors. As a liquid crystal panel 108, the transparency mold TFT (thin film transistor) drive 
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TN (Twisted Nematic) liquid crystal panel is used with this operation gestalt. The configuration consists 
of the TFT glass substrate equipped with the pixel drive circuit, an opposite glass substrate equipped 
with the color filter, and a TN liquid crystal. 

[0049] Liquid crystal matter other than the above-mentioned TN liquid crystal, for example, 
perpendicular orientation liquid crystal, a ferroelectric liquid crystal, bend orientation liquid crystal, etc. 
may be used for liquid crystal. In addition, this invention is not limited above and can be applied to all 
the light valves that control the transmission of light for every pixel. In the tooth back of a liquid crystal 
panel, the lighting system explained with the 1st operation gestalt as a lighting system shown in drawing 
2 is arranged. 

[0050] Light is irradiated by the transparent material 103 from the light source 100 which consists of the 
2nd luminescence element array 102 and dichroic mirror 109 which consists of 1st luminescence **** 
101 and R color which consist of a G color LED, and a B color LED. Incidence of the irradiated light is 
carried out from the optical plane of incidence which is an end face of a transparent material 103, and it 
is made to carry out diffusion outgoing radiation or scattered reflection toward a liquid crystal panel 108 
by the reflecting layer 104 prepared in the transparent material 103. The light by which outgoing 
radiation was carried out as the white light is irradiated by the liquid crystal panel 108 through the 
diffusion plate 105, the prism sheet 106, and polarizing plate 107 grade from the optical outgoing 
radiation side of a transparent material 103. The permeability for every pixel is controlled by the liquid 
crystal panel 108, and, finally an image is displayed through a polarizing plate 107. 
[0051] By using the lighting system of this invention, the display which improved color homogeneity 
and brightness homogeneity with the thin shape is realizable. In addition, this invention is not limited 
above and can choose optical element properties, such as a diffusion plate and a prism sheet, as 
arbitration according to a desired optical property. That is, there is also a method of not using these 
optical elements, and these functions can also be further given to a transparent material. Moreover, the 
lighting system explained as a lighting system with the 2nd, 3rd, and 4th operation gestalt as a lighting 
system shown in drawing 6 , drawing 7 , and drawing 9 may be used. Furthermore, the medium of the 
immobilization which does not control transmission for every pixel may be used instead of using the 
light valve which controls transmission for every pixel. 

[0052] The display concerning the 6th operation gestalt of "6th operation gestalt of this invention" this 
invention is explained using drawing 1 1 . Drawing 1 1 is drawing showing the configuration (example of 
a configuration which applied the front light to the reflective mold liquid crystal panel) of the display in 
this operation gestalt. drawing 1 1 - setting - 1 10 - the light source and 111 - for a transparent material 
and 1 14, as for a phase contrast plate and 1 16, a polarizing plate and 1 15 are [ the 1st luminescence 
element array (G color LED) and 1 12 / the 2nd luminescence element array (R color, the B color LED) 
and 1 13 / a liquid crystal panel and 117] dichroic mirrors. In addition, the optical outgoing radiation 
shaft of a transparent material 1 13 is made into the liquid crystal panel 116 side. As a liquid crystal 
panel 1 16, the reflective mold TFT (thin film transistor) drive TN (Twisted Nematic) liquid crystal panel 
is used with this operation gestalt. The configuration consists of a dispersion reflecting layer, the TFT 
glass substrate equipped with the pixel drive circuit, an opposite glass substrate equipped with the color 
filter, and a TN liquid crystal. Liquid crystal matter other than the above-mentioned TN liquid crystal 
may be used for liquid crystal. In addition, this invention is not limited above and can be applied to all 
the light valves that control the reflection factor of light for every pixel. 

[0053] In the front face of a liquid crystal panel, the lighting system explained with the 1st operation 
gestalt as a lighting system shown in drawing 2 is arranged. Light is irradiated by the transparent 
material 1 13 from the light source 1 10 which consists of the 2nd luminescence element array 112 and 
dichroic mirror 117 which consists of the 1st luminescence element array 61 which consists of a G color 
LED, an R color, and a B color LED. Outgoing radiation of the irradiated light is carried out from the 
optical outgoing radiation side of a transparent material 1 13 to a liquid crystal panel 1 16 side, and 
incidence is carried out through a polarizing plate 1 14 and the phase contrast plate 1 15 to a liquid crystal 
panel 1 16. After the light whose light was modulated according to the drive condition of a liquid crystal 
panel reflecting and minding the phase contrast plate 1 15, a polarizing plate 1 14, and a transparent 
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material 113 again, finally, light is injected and an image is displayed, an opposed face, i.e., a 
transparent material front face, with an optical outgoing radiation side. 

[0054] By using the lighting system of this invention, the display which improved color homogeneity 
and brightness homogeneity with the thin shape is realizable. In addition, it is not limited above and this 
invention can choose the method of a desired reflective mold liquid crystal panel. Moreover, it can 
double with a desired optical property and can be chosen as arbitration also about optical element 
properties, such as a phase contrast plate. Moreover, the lighting system explained as a lighting system 
with the 2nd, 3rd, and 4th operation gestalt as a lighting system shown in drawing 6 , drawing 7 , and 
drawing 9 may be used. Furthermore, the medium of the immobilization which does not control a 
reflection factor for every pixel may be used instead of using the light valve which controls a reflection 
factor for every pixel. 

[0055] As explained above, the operation gestalt of this invention is characterized by providing the 
following configurations, a function, or effectiveness. Namely, the transparent material which has at 
least one optical plane of incidence and at least one optical outgoing radiation side, It is constituted, at 
least two sorts of light emitting devices to which each emits light in monochrome — since — 
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